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RADIO FREQUENCY TRANSMISSION SYSTEM -

BACKGROUND OF THE INVENTION
1. Field of the Invention |

5 .

This invention relates in general to radio intelligence

transmission and receiving systems for very short elec-

trical magnetlc waves, wherein a transmitter is pro-
vided in which 1nte111gence to be transmitted is modu-
lated onto a carrier and then radiated from a transmit-
ting antenna to a receiving antenna which is connected
to a receiver that converts the incoming intelligence
Into an mtermedlate frequency band and then demodu-
lates it. ,

2. Description of the Prior Art

Radio frequency transmitting and receiving systems
are well known, but the present invention relates to a
novel transmitting and receiving system.

SUMMARY OF THE INVENTION

The present invention prowdes a solution for the
transmission of intelligence in a radio transmlttmg SyS-
tem, wherein there are many transmitters and receivers
operating in the same frequency range, and wherein the
system of the invention eliminates interference between
such systems and provides very little interference to
other systems, and which provides transmitters and
receivers which are relatively inexpensive. |

In the invention, the transmitted signa) is modulated
onto a carrier at the transmitter and the carrier is varied
in frequency in a time repetitive manner over a prede-
termined frequency range, and the receiver includes a
converter which provides a constant intermediate fre-
quency which contains the modulation. In the receiver
a converter 1S provided which dlrectly receives the
incoming signal and also receives the incoming signal
through a delay line. The converter provides the inter-
mediate frequency signal, which signal is then filtered,

amplified and demodulated to provide the output intelli-
gence.
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Other objects features and advantages of the inven- '

tion will be readily apparent from the following de-
scription of certain preferred embodiments thereof

taken in conjunction with the accompanying drawings, 45

although variations and modifications may be effected

without departing from the spmt and scope of the novel
concepts of the disclosure, and in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the intelligence transmitting and
receiving system in a simplified block diagram;

FIG. 2 is a plot of frequency versus time for a first
manner of changing the transmitted frequency:

FIG. 3 is a plot of frequency versus time for a second
manner of varying the transmitted frequency; '

FIG. 4 1s a plot of frequency versus time illustrating
a third method of shifting the frequency at the transmit-
ter;

FIG. S is a plot of frequency versus time illustrating
FSK modulation using frequency wobbulation such as
illustrated in FIG. 2; |

FIG. 6 illustrates _'the output of the intermediate fre-
quency demodulator at the receiver; *

FIG. 7 is a plot of the received intelligence;
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FIG. 8 is a block dlagram of a modification of the _

mventlon -
FIG. 9 1llustrates a modlﬁcanon of the transmitter;

2

F1G. 10 1s a plot of frequency versus time for the
system 1llustrated in FIG. 8 using FSK modulation;

FIG. 11 1s'a plot of frequency versus time illustrating
a modified form of the invention:

FIG. 12 illustrates a modified form of shifting the
frequency at the transmitter wherein a combination of

Jumps and wobbulation of the transmitted frequency is

utilized:;

FIG. 13 illustrates another embodiment of the trans-
mitter of the invention;

FIG. 14 illustrates another embodiment of the re-
ceiver of the invention; and

FIG. 15 illustrates a further embodiment of a receiver
according to the invention.

" DESCRIPTION OF THE PREFERRED
- EMBODIMENTS

FIG. 11llustrates the radio transmitting and receiving
system according to the invention in a simplified form,
wherein the transmitter S is connected to a radiating
antenna Ag. A radio link is provided between the trans-
mitter and the receiver which has a receiving antenna
A g which is connected to the receiver E.

The transmitter S includes a transmitting oscillator
SO which provides an output to a transmitting amplifier
SV which is connected to the antenna As. The amplifier
SV may be a wide band amplifier such as, for example,
a travelling wave tube. The transmitting oscillator SO is
varied in frequency by a wobbulating device W, and is

modulated by a modulation unit M which might pro-

vide AM, ASK, FM or FSK modulation. A timing
central clock generator TZ provides inputs to the wob-
bulating device W and the modulator M. THe modula-
tor receives input intelligence at its input terminal as
shown.

At the receiver the incoming signal from the antenna
A g is supplied to a receiving filter FE which supplies an
output to a wide band linear low noise regulated ampli-
fier EV, which amplifies the received signal to a level
of, for example, 10 mW. The amplifier EV supplies an
output to a filter FX which supplies an input to a sepa-
rating branch H. A portion of the signal at this point is
supplied to an attenuator 7 and another portion of the
signal 1s supplied to a delay line V which has a delay of
7. A receiving converter EM receives the output of the
attenuator 7r and the delay line V. The delay line V has
a constant group transit time delay of 7. The delay line
V can, for example, comprise a long cable with as high
as possible €, or may comprise a plurality of lines of
concentrated elements. It is to be realized that at the
input of the converter EM there exists a time delay
between the signals between the two paths of 7. Due to
the time linear wobbulation of the signal being received
at the receiving converter EM, a constant intermediate
frequency will occur of: |

+ f, &+
fZF=-€-—--£:r—-—j‘E2-.T=K.T

‘The stability and precision of the intermediate fre-
quency fzr is determined by the stability of the wob-
bulating frequency K (MHz/sec) and the transit time 7
which 1s independent of frequency. In discontinuous
points of the transmitted frequency, the intermediate

frequency will be blanked for the time of t, or 7 as
illustrated in FIGS. 2 or 3.
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The intermediate frequency fzﬁ existihg in the re-
ceiver occurs because of the collective effect of the
delay line V and does not require that the receiver have

a carrier injection oscillator and the intermediate fre-

quency 1s filtered by the filter F and passed to the ampli-
fier which follows ZFV. When the transmitted signal at
the transmitter is modulated, the signal from amplifier
ZFV will be demodulated by the demodulator DE
which 1s connected to the output of the amplifier ZFV
and if, for example, the transmitted intelligence 1s 1n
digital form, it will be regenerated by the regenerator
RE which i1s connected to the output of the demodula-
tor DE. Connected between the intermediate frequency
amplifier ZFV and the input filter FE 1s a wobbulating
and synchronizing unit S which can control the pass
band of the filter FE synchronously with the received
RE frequency over the wobble range of the transmitter
oscillator SO.

FIGS. 2, 3 and 4 illustrate different forms of the mod-
ulation and wobbulation wherein the transmitted fre-
quencies are shown without modulation. To the extent
that it is possible that transmitting frequency is linearly
wobbled relative to time over a period of T between the
frequencies f, and f, . The difference in these frequen-
cies f,—f, can amount to several GHz. The points of this
continuity in the wobble curves as shown in FIGS. 2
and 3 represent brief times when the transmitting oscil-
lator is blanked or turned off. For example, in FIG. 2,
the transmitter does not radiate for a very short time of
tx. In FIG. 3, the transmitter oscillator does not radiate
during the time 7 as illustrated. In FIG. 4, the frequency
of the transmitter is produced by two different oscilla-
tors which overlap for a period of 7 as shown. Thus, in
the example of FIG. 4, the second oscillator is con-

nected to the antenna before the first oscillator has
reached its upper frequency of f,.

For the determination of the intermediate frequency,
the parameters transit time 7, wobble speed K and wob-
ble time T as well as the upper and lower frequency f,
and f, are determinative. In a particular case of selecting
these parameters, it should be realized that the interfer-
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ence with other systems in the same frequency range

becomes less for the shorter duration that the transmit-
ting frequency remains in the distorted band and the
longer the wobble time T. Thus, the wobble band width
(fo-fy) compared to the distorted base band measuring
channels of the distorted system as, for example, a car-
rier frequency channel of 3.1 kHz will be selected to be
as large as possible and K will be selected to be as high
as possible. In principle, the wobble speed K can be
selected to be so high that other systems located in the
same band will no longer be distorted.

The short delay cables which are necessary for short
transit times 7 are commercially available or can be
constructed in a simple manner. The intermediate fre-

quency to be selected is chosen to be sufficiently high
relative to the information quantity to be transmitted.

and is determined by the selection of K and 7.

In FIG. 2, for example, the transmitted frequency
sweeps from a frequency of f; linearly up to the fre-
quency f,and then drops for a short period of tx to zero
and is then started again at f, and so forth. |

In FIG. 3, the frequency is wobbulated upwardly and
then after a short off time is wobbulated downwardly in
the frequency and so forth. FIG. 4 illustrates two oscil-
lators which are wobbulated from the low frequency of
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fy up to higher frequency f, and the two oscillators -

overlap as shown.

&

FIG. 5is a plot of modulation such as illustrated in

FIG: 2 wherein intelligence is modulated on to the

carrier using a two stage FSK modulation. FM and AM
modulation can aiso be utilized with suitable FM and

AM modulation equipment. The FSK information is
modulated on the curve of FIG. 2 and FIG. 3.

- When modulation of the signal illustrated in FIG. 3
occur, since the wobbulating frequency first goes up
and then comes down the sign of the wobble speed
changes and aiso the direction of modulation is reversed

between adjacent periods T.

As shown in FIG. 5, the wobble penod T is selected
to be four times the delay time 7. In the case of a whole
number ratio of these values, it 1s advantageous to use a
set clock pulse ratio. For the same reason, it is desirable
if the bit-clock pulse time tghas a whole number ratio to
the wobble period T and to the transmit time 7. For
example, if 7=3-t3=7T/4. Then, during the time when
there is no intermediate frequency at the beginning of
each wobble period, regeneration of the values T and
tp can occur. |

It is to be realized that in the invention many different
kinds of modulations and regeneration for radio trans-
mission systems can be utilized and the following or
specific examples but are not exhaustwe of the various
possﬂ)lhtles of the invention.

In varying the transmitted frequency at a wobble
speed to K, the wobble period T comprises the clock
pulse time of the modulation. K or wobble speed can be
varied for each individual wobble period corresponding
to the condition of the stage and the bit content of the
FSK modulation. In the receiver, the intermediate fre-
quency pulses arise with the clock pulse T and the FSK

modulation content of the signal being transmitted.

In the example when the modulation corresponds to
that iliustrated in FIG. 5 shown in the first of the peri-

ods T, five separate bits are transmitted. In the modu-
lated signal, each information bit follows a “empty bit.”
At the intermediate frequency demodulator at the re-
ceiver, then the signal content illustrated in FIG. 6
occurs. This signal 1s distorted by the transit time 7 1n
the receiver; nevertheless, in a simple manner, this sig-
nal can be equalized. This is indicated by the arrows

which extend from FIG. 6 to FIG. 7. FIG. 7 illustrates

the undistorted information. At the end of the wobble
process during a time span which is indicated as shaded
" and designated oj (without content) no information will

be transmitted.

Referring again to FIG. § during the second wobble
period following the first one, portions of the period
designated as 7 alternate periodically, within each case
three information bits, and those without information
content. This allows the control for the 31gnal regenera-
tion to be simplified.

The bit flow rate in the transmitter can be distorted
such that in the receiver after the transit time distortion
by means of the delay line V and after the demodulation
in the demodulator DE, the correct information auto-
matically occurs.

FI1G. 8 1s a block diagram of a modified form of the
invention, which utilizes two delay lines in the receiver.
By using more than one delay line in the receiver E,
interference with respect to intentional outside interfer-
rers and the security against interception of the trans-
mitted data is improved. In the embodiment illustrated
in FIG. 8 where like elements shown in FIG. 1 are
designated by similar designations, a pair of oscillators
01 and 02 are connected to a transmitting converter SU,
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and their outputs superimposed. The converter SU may
be a wide band single side band converter. The output
of the converter SU is supplied to a transmitter filter FS
which applies an output to the transmitting amplifier
SV, which is connected to the antenna As. The filter FS
and amplifier SV filter and amplify the transmitted
signal fs. Both of the oscillators 01 and 02 are wob-
bulated by wobbulating in its W1 and W2 respectively,
and both of these units receive clock pulses from the
clock pulse generator TZ. A modulator M receives
incoming intelligence and modulates the modulator 02
and also receives an input from the clock pulse genera-
tor TZ. The modulation supplied to the modulator M
might be FSK modulation. The timing clock generator
TZ controls the bit duration tg, the baud rate, and the
wobble times T1, T2, and these are controlled in a
whole number ratio. For the curve illustrated in FIG.
10, the following values result:

T1=27

T2=37)

From this, there follows
tp=(72/2) for Th=2ntg=~6tg and

N=2mTr=4T>.

Thus, the modulation can be any of the previously
described methods. |

In the receiver for the transmitter illustrated in FIG.
8, the wide band amplifier EV supplies inputs to a first
attenuator 71 and to a first delay line V1 and the output
of these two units is supplied through a first receiver
converter EM1. A first intermediate frequency amplifer
ZV1 connected to the output of the converter EM1 and
a first filter F1 connected to the output of the amplifier
ZV1. A second parallel circuit comprising a second
attenuator 72 and a second delay line V2 receive the
output of the filter F1, and the outputs of these units are
supplied to the input of a second receiver: converter
EM2. A second filter F2 receives the output of con-
verter EM2 and a second IF amplifier ZV2 receives the
output of the filter F2 and supplies an output through a
demodulator DE which in turn supplies an output to a

regenerator RE. In the receiver, after the first receiving -

converter EM1, an intermediate frequency is filtered
out by the first filter F1, which is

_ (fo1 — Ju1)

T, 1 = K171,

h

This intermediate frequency is wobbulated in a time
linear fashion at a wobble speed of K2=Af/T,. In the
second receiver converter EM2, the constant intermedi-
ate frequency which carries the FSK modulation exists.
This frequency is f=K3-73. The output of the second
IF filter ZV2 will be free of interference external to the
band as well as noise external to the band. The use of the
double filters F1 and F2 increases the security against

Interference by interferring signals from other transmit--

ters which have similar wobble speeds. It is also possible
to use different wobble speeds of K3, K3. . . K,,, which
change in a programmed manner. In this event in the
recetver different transit time arrangements corre-

sponding to the program would be connected in and out
of the circuit. .
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6

FIG. 9 1s a block diagram illustrating the transmitter
S of a transmitting system which has two transmitting
oscillator 0% and 02. These oscillators both receive in-
puts from the modulator M and supply outputs to an
adder SM which is connected to the transmitting ampli-
fier SV. The oscillators 01 and 02 are alternately
switched on and off by clock pulses from a clock TZ
which controls a wobble unit W which is connected to
the oscillators. The oscillators are switched on and off
alternately corresponding to the curve illustrated in
FIG. 4, wherein overlap of the output of the oscillators
curves are shown. Both of the oscillators receive the
output of the modulator M. |

FI1G. 11 is a plot illustrating a modulated transmitter
signal wherein the carrier frequencies change in fre-
quency jumps in a programmed manner. A method
wherein the transmitting frequency is programmed as
shown in FIG. 11 can be used when collection and
dispersion effect occur, and the increased protection
against interference of external systems and their sus-
ceptibility to interference from other systems can be
dispensed. The carrier in the example illustrated in FIG.
11 remains constant over periods T which correspond
to the length of the transit time line in the receiver. The
carrier frequency changes and jumps by the frequency
amount of fzg, which corresponds to the intermediate
frequency existing in the receiver. The modulation
might, for example, be of the type illustrated in FIG. 5,
wherein during partial periods several information bits
and signal without information content periodically
alternate with one another. After two continuous con-
secutive modulation periods 7, the carrier frequency
can jump by random amounts which, for example, can
be related to the interference which exists in the band.

Also, it should be realized that a combination of the
different carrier frequency transmitting curves illus-
trated in FIGS. 2 through 4 and 10 and 11, can be uti-
lized. Such an example is illustrated in FIG. 12, which
does not show the information modulation content, but
merely shows the changes in the carrier frequency. The
carrier frequency changes from period to period and

jumps, and increases linearly within a single period.

So as to increase the security against interference, the
wobble speed can be reversed, or the frequency can be

jumped fzr in a programmed manner, and at the re-

ceiver, the transit times 7 and/or the intermediate fre-
quencies can be switched according to the same pro-
gram used at the transmitter.

When strong interference occurs, it is possible to
avoid over-modulation of the receiver amplifier EV in a
system, for example, where a 30 dB interferring signal
and obtain the useful signal and to avoid reduction of
the receiver sensitivity, and in the case of a synchro-
nized receiver, a relatively wide band easily and quickly
controllable receiving filter Fg can be buried in a pro-
grammed manner. The products of the frequencies mix-
ing from the interferring and useful signal (the interfer-
ring signal has the same wobble speed as the useful
signal) can be eliminated with a wide band filter Fy
connected after the non-linear receiving amplifier Ey.

In systems which customarily transmit several RF
radio frequency channels, the available band width is
subdivided into RF channels, and in each case a trans-
mitter and a receiver are operated which have rela-
tively high cost due to the selection, carrier supplies and
Intermediate frequency equipments necessary. The
present invention allows the possibility for the common
use of modules in all of the transmitters and all of the
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receivers, and thus, the cost becomes relatively cheap.
In the case of the transmission system according to the
invention, it is possible to provide for parallel circuiting
with greatly reduced filter microwave and intermediate
frequency amplifier costs, and also the cost is reduced
for FSK modulation with regeneration.

FIG. 13 is an example illustrating the parallel circuit
for two transmitting channels. A pair of oscillators 0%
and 02 are respectively wobbulated by wobble genera-
tors W1 and W2 and are modulated by two modulators
M1 and M2 which receive different intelligence. The
modulation and wobbulation is controlled by a common
master clock pulse generator TZ. The output of the
oscillators 01 and 02 are added in an adder S and then
the two FSK modulated signals are supplied to a trans-
mitter amplifier SV which is also non-linear and sup-
plied through a high pass filter H to the transmitting
antenna Ag.

FIGS. 14 and 15 illustrate two separate receivers that
can be used with the transmitter of FIG. 13. In FIG. 14,
the receiving antenna A gsupplies an input to a high low
pass filter HT which supplies an input to a receiving
amplifier EV. The output of the amplifier EV is sup-
plied to the parallel attenuators 7, and the delay 7. The
output of these units is connected to the input of a re-
ceiving converter EM1 which supplies an output to an
IF amplifier ZFHV, wherein common amplification of
the two intermediate frequencies f1 and {2 occurs. A
pair of separating filters separates the two channels at
the output of the amplifier ZFHYV, and the first filter ¥1
separates one of the intermediate frequencies F1 and
supplies an output to a demodulator and regenerator
DEREZL. A second filter ¥2 separates the second inter-
mediate frequency f2 and supplies an output to a de-

modulator and regenerator DEREZ2. For both of the
channels, a common timing clock pulse generator TC i1s
provided which receives input from the IF amplifier

ZFHV and supplies inputs to the demodulator regener-

ators DERE1 and DEREZ.
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and the delay time. In the testing receiver of the testing
location in other testing and receiving devices, a gener-
ation of a receiver carrier frequency is not required.

It will be apparent to those skilled in the art that
many modifications and variations may be effected
without departing from the spirit and scope of the novel
concepts of the present invention.

I claim as my invention:

1. A communications system for electromagnetic
waves, consisting of a transmitter, in which the signal to
be transmitted is modulated onto a carrier, a transmit-
ting- and a receiving-antenna with a radio linkhop, dis-
pensed therebetween and a receiver in which the re-
ceived signal is converted into an IF-signal and demod-
ulated, characterized by the following features: the
transmitting signal 1s modulated in the transmitter with
an intelligence signal and 1s controlled in its frequency-
time-progression periodically between an upper and a
lower frequency boundary by means for signal control-
ling and processing with at least cne carrier oscillator,
in such a manner that the absolute value of the fre-
quency difference of the transmitting signal, relative to
the times t and 7+ 7, is constant for all fimes t within the
sweep time T, and there resuits at the receiving con-
verter of the receiver, a constant intermediate fre-
quency containing the modulation, by virtue of the fact
that the amplified receiving signal 1s separated by two
branches, with one branch connected with the one input
of the receiving converter, and the other is connected
through a delay line, with the other input of the receiv-
ing converter, the intermediate frequency of the receiv-
ing converter is subsequently supplied to a filter, an
amplifier and a demodulator and subsequently the meth-
od-conditioned transit time distortion of the intelligence
signal 1s corrected.

2. A radio transmission system according to claim 1,
characterized in that the transmitted carrier signal

which is modulated with the intelligence is controlled in
frequency with a control unit connected to said oscilla-

A modification of the receiver for use with the trans- 40 tor to periodically vary its frequency between upper

mitter 13 is illustrated in FIG. 15, wherein the output of
the receiver amplifier EV separates the two channels
and supplies a tirst output to a first attenuator 71 and a
first delay 71 in the delay B1 and a receiver converter
EM1 is connected to these units and supplies an output
to a first filter ZF1, which supplies an input to the de-
modulator regulator DERE1, which produces the in-
formation from the first channel. A second attenuator
72 and second delay V2 also receive outputs from the
receiver amplifier EV and suppiy inputs to a receiver
converter EM2, which supplies an output to the filter
ZF2 which in turn supplies an output to the demodula-
tor regenerator DEREZ2 which demodulates the second
channel and supplies the output to an output terminal.
‘The delay in 1ts V1 and VZ can be selected so that only
constant intermediate frequency occurs in both
branches, and thus, neither carrier supplies nor micro-
wave recetving filters of the customary type are re-
quired for transmitting intelligence.

'The transmitting methods according to the invention
are suited for multiplicity of applications, for example,
for transmission systems for mobile equipment which
are distortable only with difficulty and can be located
by third parties only with relative difficulty. The inven-
tion can be used also for transmission devices which can
be constructed in parallel lines, or especially since the

wobble testing locations having their own intermediate

frequency forms which depend upon the wobble speed
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and lower frequency limits such that the frequency
varies as a linear function of time over a fixed period.

3. A radio transmission system according to claim 2,
characterized in that the transmitted power after each
fixed period during which the receiver has maintained a
constant intermediate frequency which contains the
intelligence is switched off by the control unit for at
least one carrier oscillator period for short times which
is smaller than the wobble time or for the time 7, which
corresponds to the delay time of the delay line in the
recelver.

4. A radio transmission system according to claim 1,
characterized in that the transmitted carrier signal is
produced by the signal addition of the cutputs of two
oscillators which are alternately switched in and con-
trolled by a common wobble unit, and said two oscilla-
tors are controlled between upper and lower frequency
limits such that the switch-in time of said two oscillators
overlap for a time interval of 7, which corresponds to
the delay time of the delay line in the receiver, so that in
the receiver an uninterrupted constant intermediate
frequency occurs which carries the intelligence.

5. A radio transmission system according to claim 1,
characterized in that the transmitted carrier signal
which is modulated with the intelligence is controlled
oy the control unit between upper and lower frequency

limits such that the transmitted frequency is always

constant within a time period of 7, which corresponds
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to the length of the time delay of the delay line in the
receiver, said transmitter signal is switched very
quickly in frequency between consecutive carrier peri-
ods, the frequency difference of the transmitted carrier
frequency during two consecutive periods is always the
same and corresponds to the intermediate frequency of
the receiver, and frequency jumps of the carrier be-
tween ‘“‘double” periods can be random or can be se-
lected to follow a selected pattern as required to pre-
vent interfering influences on the receiver due to exter-
nal transmitters.

6. A radio transmission system according to claim 1,
whereln the transmitted carrier signal in the transmitter
1s produced by a plurality of carrier oscillators, and
their output signals combined in steps with mixers such
as single side band converters, and filters and said oscil-
lators are controllable separately in frequency and am-
plitude so that they can be steered independently in
frequency and so that they can be modulated with dif-
ferent modulating intelligence, which is decoupled due
to the individual carrier oscillator frequencies.

7. A radio transmission system according to claim 1,
characterized in that in the receiver, a receiving filter
receives the output of the receiving antenna, a wide
band amplifier receives the output of said filter and
amplifies the sum of the received signals and regulates
and limits them to a level which is at such a height such
that the receiving converter is not over-driven and so

d
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that cross modulation products will be as small as feasi-

ble.

8. A radio transmission system according to claim 7,
characterized in that a filter is connected to the output
of said receiving amplifier which eliminates interfering
frequencies which arise due to non-linearity of the am-
plifier and also eliminates the interfering signals which
arrive at the amplifier simultaneously with the intelli-
gence signal. |

9. A radio transmission system according to claim 7,
characterized in that in the transmitter, the transmitted
carrier signal which is modulated with the intelligence
signal is controlled by the control unit for at least one
carrier oscillator such that in the receiver, a constant
intermediate frequency occurs, the amplified received
signal is divided into two branches, one branch having
a first delay line which is adapted to the transmitted
carrier signal, said two branches are connected to first
and second inputs of a first receiving converter, and the
intermediate frequency of said converter is regulated,
amplified and filtered and then is again divided into two
branches with one branch having a second delay line
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which is adapted to the transmitted carrier signal, and
these two branches are connected to a pair of inputs of
a second converter which has a constant intermediate
frequency output which carries the intelligence, and
this intermediate frequency is filtered, amplified and
demodulated to produce the intelligence.

10. A radio transmission system according to claim 1,
characterized in that to the receiving antenna (A) or to
receiving amplifier (EV), a controllable selection filter
(Fr) is connected, which is controlled to follow the
wobbled received signal with a synchronizing and con-
trol unit (S) in the receiver.

11. A radio transmission system according to claim 1,
characterized in that the intelligence signal is modulated
onto the transmitted carrier signal in the form of ampli-
tude modulation or ASK modulation.

12. A radio transmission system according to claim 1,
characterized in that the intelligence signal is modulated
onto the transmitted carrier in the form of frequency
modulation or FSK modulation.

13. A radio transmission system according to claim 1,
characterized in that the intelligence signal is modulated
onto the transmitted carrier signal with combination of
AM and/or FM and/or ASK and/or FSK modulations.

14. A radio transmission system according to claim 1,
characterized in that the intelligence signal which is to
be transmitted is predistorted in the transmitter with a
predistorter so that despite system conditioned transit
time distortion in the receiver, the undistorted signal
will appear at the output of the demodulator.

15. A radio transmission system according to claim 1,
characterized in that the intelligence signal is transmit-
ted in pulse code modulation form, a control unit for at
least one carrier oscillator is controlled so that the trans-
mitted carrier signal is controlled between upper and
lower frequency limits such that the absolute value of
the frequency difference Af is a constant at the times t
and ¢—7, for all times t within the wobble time 7 for a
wobble time period T, and these constants represent the
bit content of one bit which is to be transmitted and the
wobble time T forms the bit length of the bits of the bit
current which is to be transmitted.

16. A radio transmission system according to claim 1,
characterized in that the bit length of the information
which is to be transmitted, the transit time of the delay
line of the receiver and the wobble period of the trans-

mitter have a whole number relationship ratio to one

another.
* ¥ % * %
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